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HEV I confider the Subjeft 
e H the Pe Papers, 1 cant 
s no more forbear dedicating them 
158: W. to Tour Name, than I can refuſe 
giving my aſſent to any one Propoſition in 
| | theſe Sciences, which I have already ſeen 
IU clearly demonſtrated. The Reaſon is plain, 
For as Jou have contributed the greateſt 
Luſtre and Glory to a very confiderable part 
of the Mathematicks, by zntroducing theni 
into their nobleſt Province, the Theory of 
Phyſick ; the Publiſher of any Traths of 
| that Nature, who is deſirous of ſeeing them 
| come to their utmoſt Peifection, muſi of 
| courſe beg Jour Patronage and Application 
ef them. By ſo prudent a Courſe as this, he 
may perhaps ſee thoſe: Propolitions which 
VVV it. 
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it was his utmoſt Ambition to make capa- 


Ble only of direfting Men in the Manage- 
ment of their Purſes, and inſtructing 


them to what Chances and Hazards they 
might « ſafely commit their Money; turn d 


ſome time or other to a much more glo- 


rious End, and made inſtrumental like- 
wiſe towards the ſecuring their Bodies 
from the Tricks of that too N Shar- 
per, Death, and countermining the under- 

and Dealings of ſecret and over-reaching 


| Diſtempers. 


THE moſt celebrated Endeavours of the 


greateſt GENTUS that ever - (vr before 


zn Mathematical Learning, have been able 
to carry it uo farther, than to calculate by 


its means the Motions of the Heavenly Bo- 


dies more exattly, explain the Myſtery of 
Tides, the Doctrine of Sounds and Light, 
and other. curious Phœnomena in the | 
Works of Nature, which are without us: 


. But Jou, Great Sir, have made this wonder- | 
ul Cleto conduct us in Paths much more 


intricate and ol ſcure, and guide us thro 
the far more curious and puzzling La- 
byrinths of Human Body ; and have as far 


 -out-done thoſe nobleſt Improvements, as the 


glorious Frame of Man exceeds all the reſt 
of Nature's Works, and as the Knowledge 
of ourſelves is preferable to all other parts of | 
Science whatever. All our Hopes that this 


Sort of Learning will meet with a warmer 


endmore welcomeReceptionfrom the preſent 
$ fs ; „ $3 4 „ ; 4 £ and 


The DEDICATION. 
and future Ages, than it has from thoſe 


paſt, are entirely owing to Tour inſtruct. he 


ing us inthe true Value of Mathematical 


Diſquiſitions, and diſcovering to us their moſt 


excellent Uſes which our Anceſtors were per- 


fectly ignorant of. The Mathematicks being 


formerly believ dof no further Service, than 
as they afſiſted us inthe Buſineſs of our Hands, 


by directing our Mechanical Operations, or 
diverted our Heads with pleaſant and a- 


mufing Problems, were then but particular 
Studies, and cultivated only by ſome few 


25 a neceſſary help to their Employments, 
and by fewer as a Diverſion; but ſmce Jou, to 


our extreme Surprize and Satisfattion, have 


ſhown their ſcarce dreaw'd of Excellencies/ 
in promoting the Profeſſion of Phyſick al- 
moſt to a pitch of Certainty, and demonſirat- 


edthem capable, by a due Application, of ad- 


ding Days and Tears to the Length of our 


Lives, they muſt now neceſſarily become the 


general Concern of all Mankind, and the 
greateſt Subject of their Aamiration and E. 


W 


PERHAPS the few following Pro- 
poſitions, may to the World appear ſo . 
_ reign to this Purpoſe, as to be thought per- 


fecily incapable of being directed to ſuch a 


mighty End.. For what can there be in 
common bettucen the Value of a Chance in 
a Game, andthe Knowledge and Cure of 
à Diſtemper ? Aud how can the niceſt De- 


termination of the former, any way in- 
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T ble DEDICATION. 
fAuence or illuſtrate the latter? But theſe 
apparent Iuconſiſtencies, Sir, are not ſuch 

as can impoſe upon Tour clearer Judgment, 
at the Light of which, they vaniſh like 
Phantoms at the break of Day. Jou have 
reconciled Truths that have ſeewd to us 
much more inconſiſtent than theſe, and even 
demonſirated what the wiſer fart F Man- 
kind before, had always loo d upon as al. 
ſurd and impoſſible, That the State of our 
Bodies on Earth, are ſubject to n 
Alteratiohs and Changes from the various 
Poſitions of thoſe two heavenly ones, the 
SUN aud MOON. So that we can 
now talk of their Conjunctions, Oppoſeti- 
ons, and Quauratures, in relation to Hu- 
man Diſeaſes, without being any longer 
liable to. the uſual Reproaches of Igno-. 
rance and Infatuation, juſtly chargeable 
upon the old judicial Aſtrology. Tour late 
learned Friend, Dr. PIT CAIRNE, 
made no difficulty of liſting this Subject in- 
to the Service of Phylick, hen he gave 
our Third Propoſition à very honourable 
Poſt in his Diſſertat. de Circulatione ſan- 
guinis, and found it of Force enougb to. 
__ overthrow and defeat for ever, that errone- 
| ous and long ſtanding Doctrine of Secretion, 
| which ſuppoſes the Orifice of each Secreto- 
ry Dutt ro be of a different Figure, and as 
admitting only thoſe Particles of the Blood 
hat are of a ſimilar Figure and Magnitude. 
| Jes, there is but too much of Chance and 
r TON Uncertainty 
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The DEDICATION. 
Uncertainty in Human Conſtitutions, and 
the Duration of this mortal Life ; and if 
a proper Application of this Doctrine 
might aſſiſt us to ſet a true and exatt Value 
upon that Uncertainty, perhaps the Phyſi- 
cians will not be the only Perſons that are 
like to benefit by it; but the Divines like- 
wiſe may be furniſh d from thence with the 
moſt convincing and, I think, the only Ar- 
guments they have left to make uſe f; for 
that eminent Body have ſo far improv' d in 
their Admonitions and Reaſonings with 
Mankind, that nothing but Mathematical 
Demonſtration ſeems able to do them any 


| farther Service. Such an Application as 


this, together with all the Advantages the 
other Parts of the Mathematicks can con- 
fer upon the Science of Phyſick, are what 
we muſt only expect from Tour Pen; when- 
ever Tour Hurry of Buſineſs will allow You 
a few leiſure Intervals, and a convenient 
Opportunity to reſume it. 
JO have propheſy d, Sir, iu the Preface to 
Tour excellent Piece upon Poiſons, that the 
true Phyſician ſhall hereafter be diſiinguiſid 
from the Quack, wot only by a perfect ac- 
quaintance with the learned Languages, 
but a conſiderable Proficiency likewiſe in the 
Mathematicks: and the Prognoſiick is 
Pretty ſurely grounded; for that happy Di- 
ſtinction is not only foretold, but eſtabliſhd 
by your Writings, the Pleaſure of reading 
which, will moſt certainly compleat that 
„ | Pre- 
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Prediction. For the Veneration the World 


pays to Jour Works, is ſo equal to their 
Value, that we find none defirous of be- 
ing accounted Phyſicians, who have not firſt 
made themſelves thoroughly acquainted with 
them; and conſequently none are like to be 
fo, without the Qualifications by Tou pre- 
. 8 
] have made no mention, Sir, of the 
many Perſonal Obligations I lie under to 


Tou, and the ſingular Favours and Enconrage- 
ment I have met with at Tour Hands, be- 


cauſe they cannot be imagir?d to have been 


any Motives to this Addreſs ; which i ſo 
Far from being able to diſcharge the ſmalleſt 


portion of that great Debt, that on the part 


Mr. HUYGENS, it is only my Duty, 


and but Juſtice done Jou, and on my own, 


2 very conſiderable Addition to what I 
alread) owe Tour unlimited Goodneſs and 
 Genevoſity, aud too great an Honour done 


SIR, 
Vour moſt Obedient, 


Obliged, and humble Servant, 
n * 4 ® 7 | 55 
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ADVERTISEMENT 


T O THE 


READER 


S all Mathematical " in gene- 
ral are unaccountably bewitching and 
delightful to thoſe that are once hap- 

pily engaged in them; ſo that part which 

Londiders and eſtimates our Expectations of 

Events that are in themſelves uncertain, and 

depend entirely upon Chance and Hazard, 

. . fail of giving a particular Pleaſure 

and Satisfaction. To reduce the inconſtant 


and irregular Proceedings of blind Forrune 


to certain Rules and Limits, and to ſet a de- 
finite Value upon her capricious Favours and 
Smiles, ſeem to be Undertakings of ſo chi- 
mzrical a Nature, that there is no Body but 
muſt be delightfully ſurprized with that Art 
which diſcovers them both really poſſible, 
and with a little Application eaſily 2 
ble. * 

Bur I think there is little need of ſaying in 
Commendation either of the Subject, any thing 
or of the Manner in which M. HurGzns has 
conſider'd it; the great ſcarcity of his lit- 

AJ tle 


Advertiſement to the Reader. 


tle Treatiſe upon it, and the general want ar 
of a new Edition making that *altogether Ib. 
ſuperfluous. The juſt value every one has A 
for his Performance this Way, as well as for ne 
his other admirable Pieces, abundantly ſhow |} cc 
that they are ſufficiently ſenſible of its Excel- || of 
lencies, and is the greateſt Commendation it] fi 
can poſſibly receive. Beſides the Latin Editi- || pi 
ons it has paſs'd thro', the learned Dr. Ax- Þ af 
BUTHNOTYT publiſh'd an Engliſh one, together | ti. 
with an Application of the General Doctrine D 
to ſome particular Games then moſt in uſe ; IM 
which is ſo intirely diſpers'd Abroad, that Þ1a 
an Account of it is all we can now meet with. | 
A late French Author has indeed illuſtrated this Þto 
Work, with a plentiful Number of Inſtances A. 
where it may be ſerviceable; but all that he ta 
has done ſerves only to demonſtrate what an vi- 
inexhauſtible Treaſure this little Book of Þof 
M. Hurctns contains, and how eaſily it will Ime 
_ ſatisfy every ones Occaſions, that will but be In 
at the Pains to make uſe of it. Our excellent Fre 
Analyſt M. DR Moivssz likewiſe has wonder- juſ 
fully improv'd the Subject, and beſides ſſid 
taking the different Dexterities of the Game- [to 
ſters into the Account, has much ſhorten'd the 
Calculation, and made the whole more ge- 
neral and compleat. But nothing can reflect 
more Honour upon M. Hvuycexs than this 
laſt admirable Performance, which muſt needs 
ſhow us what an excellent Foundation that 
learned Man laid, that cou'd ſupport and 
give Sfrength to ſuch a glorious Structure as 
M. Dr Mo1vxe has rais'd upon it. M. Dr 
Moivsxt's Piece therefore will be very far 
from leſſening the Worth of M. Hurczns's 5 
. and fei 
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Advertiſement to the Reader, 


and the ſuperficial Mathematicians will ſtill 
be glad to ſatisfy their Enquiries by this laſt 


Author's eaſy, tho' more tedious Method, as 
not being able to underſtand the other's more 
| comprehenſive and general one; while thoſe 
of a greater Depth, will with no leſs delight 
! firſt read M. HuvyGens's Treatiſe, in order to 


proceed with ſo much the greater Pleaſure 
afterwards to peruſe M. DR Moivxz's Addi- 
tions, and to perceive by what juſt Steps and 


Degrees the Subject has from theſe two Great 


Men receiv'd both its firſt Conſideration and 


laſt Perfection. 


Mr Deſign in publiſhing this Edition, was 


to have made it as Uſeful as poſſible, by an 


Addition of a very large Appendix to it, con- 
taining a Solution of ſome of the moſt ſer- 
viceable and intricate Problems I cou'd think 
of, andſuch as have not as yet, that I know of, 
met with a particular Conſideration : But an 
Information I have within theſe few Days 
receiv'd, that M. Montmorrt's French Piece is 
juſt newly reprinted at Paris, with very con- 
iderable Additions, has made me put a Stop 
o the Appendix, till I can procure a Sight of 

hat has been added anew, for fear ſome 
part of it may poſſibly have been honour'd 

ith the Notice and Conſideration of that in- 
genious Author. If the Reader is of Opinion 
hat I ſhou'd likewiſe till then, have deterr'd 
he Publication of theſe few Pages, the' 
Yrinted off; and thinks much that he has not 
ither all that was deſign'd him or none at all; 
Yr if he has any Exceptions to their appearing 


In the Exglih Language, the Bookſeller is the 


only Perſon that is to anſwer for his not re- 
eiving Satisfaction in both thoſe Points. 


Juſt Publiſhed the following BOOKS, Printed for 
and Sold by Tho. Woopwanp, next the In- 
ner Temple-Gate in Fleetſtreet. a 
\ Short and eaſy Method to underſtand 

: GxrocRaPHY, wherein are deſcribed the 

Form of Government of each Country, its 

Qaalities, the Manners of its Inhabitants, and 

- whatſoever is moſt Remarkable in it. To 

which -are added, Obſervations upon thoſe 

Things of Importance that have happen'd in 

each State: With an Apripcment of the 

Sphere, and the Deſcription and Uſe of the] 

Globe, Geographical Maps and Sea-Charts. 

Engliſbed by a Gentleman of Cambridge, from 

the French of Monſieur A. D. Fer, Geogra-f 


her to the French King. 
The Seventh Edition of an Help and Exhor- 


tation to Worthy Communicating ; or, a Trea- A 
tiſe deſcribing the Meaning, worthy Recep- d 


tion, Duty and Benefits of the Holy Facrament; 

And anſwering the Doubs of Conſcience, andi 
other Reaſons, which moſt generally detain|* 
Men from it. Together with ſuitable Devo- li 
tions added. By JohN KETTIEWEII, late Vi- 
car of Coles- hill in Warwickſhire. 

The Pifth Edition of a SERMON preach'd to 
the Proteſtants of Ireland, now in London, at. 
the Pariſh-Church of St. Mary-/e-Bow, Oct. 23. 
1714. Being the Day appointed by Act of 
Parliament in Ireland, for an Amunjverſary 
Thankſgiving for the Deliverance of the Prote- 

ants of that Kingdom from the Broopy 
Massackrs begun by the Iriþ Papiſts, on the 
23d of October, 1641. By JohN Ramser, Re- 
Gor of Langdon in Kent. F 

And ſhortly will be publiſhd, 
A large Appendix to this Piece of Mr. Hur- 
GENS on the Value of Chances; to be printed 
and ſold ſingle, in order to be bound up with it. 
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a- Lrnovcn in Games depending en- 


p- tirely upon Fortune, the Succels is 
7 ; Z always uncertain ; yet it may be 
1 


G 425 exactly determin'd at the ſame 

ar time, how much more likely one 
o- lis to win than loſe. As, if any one ſhou'd lay that 
i- he wou'd throw the Number Six with a ſingle 

Die the firſt throw, it is indeed uncertain 
to whether he will win or loſe ; but how much 
at] more probability there is that he ſhou'd loſe 


3. than win, is preſently determin'd, and eaſily - 


officalculated. So likewiſe, if I agree with another 
1) to play the firſt Three Games for a certain 
e-MStake, and I have won one of my Three, it is 
yet uncertain which of us ſhall firſt get his third 
he Game; but the Value of my Expectation, 
e-fland his likewiſe, may be exactly diſcover'd ; 
and conſequently it may be determin'd, if we 
ſhou'd both agree to give over play, and leave 
the remaining Games unfiniſh'd, how much 
more of the Stake comes to my Share than his; 

;  - 


2 The VALUE of CHANCES. - 


or, if another deſired to purchaſe my Place 


and Chance, how much I might juſtly ſell it 


for. And from hence an infinite Number of 


Queſtions may ariſe between two, three, four, 


or more Gameſters: The _ is of which 
being a . neither vulgar nor uſeleſs, 1 ſhall 
here demonſtrate in few Words, the Merhod of 


doing it; and then likew:ſe explain particular- 


ly the Chances that belong more properly to 


Dice. 


POS FT U Tr. 


As a Ebundation to the following Propoſiti- 
ons, I ſhall take Leave to lay down this Self- 


, evident Truth; That my. Chanoe'or Expectation 
to win any thing, is worth juſt ſuch a Sum, as 


— A ia. 6 a« —_— wad YL ds 2 oo forws hs bw 
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ond again procure me the ſame Chance and Ex- 


pectation at a fair Lay. As for Example, if any 
one ſhou'd put 3 Shillings in one Hand, with- 
out letting me know which, and 7 in the 
other, and give me my Choice of either of 


them; I ſay, it is the ſame thing as if he 


ſhou'd give me 5 Shillings; becauſe with 
5 Shillings I can, at a fair Lay, procure the 


ſame even Chance or Expectation to win 3 or 
_ 7 Shillings. 5 


PROP. I. 


If expect a or b, and have an equal Chance 
of gaining either of them, my Expefation i 


a + 
worth - Er eg 


cer 


T 


me vAL UE CHANCES. ; 


To trace this Rule from its firſt Foun- 


dation, as well as demonſtrate it, having 
put * for the value of my Expectation, 1 
muſt with x be able to procure the fame Ex- 


pectation at a fair Lay. Suppoſe then that 1 


play with another upon this Condition, That 


each ſhall ſtake x, and he that wins give the 
Loſer a. Tis plain, the Play is fair, and 


that I have upon this Agreement an even 
Chance to gain a, if J loſe the Game; or 
2x—4, if I winit ; for then I have the whole 


Stake 2 x, out of which I am to pay my Ad- 


verſary a. And if 2x —a be ſuppoſed equal 
to &, then I have an even Chance to gain 
either or b. Therefore putting 2 x —a= , 


we have x = — „ for the Value of my 


N „ | 
ne Demonſtration of which is very ealy : 
For having — I can play. with another, 
a +b 


who ſhall likewiſe ſtake | 
tion that the Winner ſhall pay the Loſer a. 


, upon Condi- 


By which means I muſt neceſſarily have 


an equal Expectation to gain a, it I am 
Loſer, or b, if I am Winner; for then I win 
a + b, the whole Stake, out of which I am 
to pay the Loſer a. Q. E. D. „ 

In Numbers. If I have an equal Chance 
to 3 or 7, then my Expectation is, by 
this Propoſition, worth 5; and 1t is cer- 
tain I can with 5, again procure the ſame 
Expectation : For if Two of us ftake 5 a 


piece upon this Condition, That he that wins 
pay the other 3, 'tis plain the Lay is Low 
| B 2 


2 


4 The VALVE of CHANCES. 
and that I have an even Chance to come off 
with 3, if J loſe, or 7 if I win; for then 1 
gain 10, and pay my Adverſary 3 out of it. 


P R O P. II. 


If 1 expect a, b, or c, and each of ehem l | 
qually likely to fall to my Share, my Expefia-| 


a b. % 
: ; 


tion is worth 


To calculate which, I again put x for the 


value of my Expectation: Therefore having x, 
I muſt be able, by fair Gaming, to procure 


the ſame Expectation. Suppoſing then I play | 


with two others upen this Condition, That 
every one of us {take x ; and I agree with one of 
them, that which ſoever of us Two wins, ſhall 
give the Loſer Y; and with the other, that 
which ſoever of us Two wins, ſhall give the 
Loſer c. It appears evidently,that the Lay is ve- 
ry fair, and that I have by this means an 
equal Chance to gain “, if the firſt wins; or 
c if the ſecond wins; or 3 x —b —c, if I win 


my ſelf ; for then I have the whole Stake 3 x, | 


out of which I give þ to one, and c to the 
other. But if 3x —b—c be ſuppoſed equal 
to a, then I have an equal Expectation of 
a, b, or c. Therefore putting 3 x — b— c Sa, 
7 a+b+c 


my Expectation. Q. E. I. | 
ArrEx the ſame Manner, an even Chance 
|  a+b+c+4 


to a,b,c, or d, will be found wort 4 
0%. PR OP. 


{c 


11 


tion will then be worth 
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PROP. III. 


| If the number of Chances I have to gain a, be p, 


and the number of Chances I have to gain b, be 


| 4 ſuppoſing the Chances equal; my Expefta- 


ap+bq 
| pTA 


To inveſtigate this Rule, I again put x 
for the value of my Expectation, which muſt 


| conſequently procure me the ſame Expectation 


in fair Gaming. Itake therefore ſuch a Number 


of Gameſters, as may, including my felt, be 
equal to p 4, every one of which ſtakes x ; 


ſo that the whole Stake is px + q x, and all play 
with an equal Expectation of winning. With 
ſo many Gameſters as are expreſs'd by the 


Number 9, I agree ſingly, that whoever of them 


wins, ſhall give me b; and if Iwin, he ſhall have 
b of me: And with the reſt, expreſs d by 
p—1, I ſingly make this Agreement, That 
whoever of them wins, ſhall give me a; and if 
win, he ſhall receive à of me. It is evident, our 


playing upon this Condition is fair, no Body 


having any injury done him ; and that my 
Expectation of b, is q; my Expectation 
of a, is p —1 ; and my Expectation of 
Px +qx — bq —ap + 4 (i. e. of winning) 


is 1; for then I gain the whole Stake p x + q x, 
out of which J muſt pay &, to cvery one of 
the Gameſters , and a to every one of 


the Gameſters p — 1, which together makes 
bq+ap—a. If therefore px+qx—bq—ap+4a 
be equal to a, I ſhou'd have p Expectations 
of a, (for I had p—1 Expectations of a, _ 

1 Ex- 


6 The VALVE of CHANCES. 
1 Expectation of px + qx - - 4p 4 
which is now ſuppoſed equal to a,) and 
Expectations of b; and conſequently am again 
come to my firſt Expectation. TheretorqF 
px +9qgx—-bq—ap+4a=a, and conſe} 
R © ap b 
quently 8 =" 
Expectation. Q. E. I. ä 
Is Numbers. If I have 3 Expectations of 
13, and 2 Expectations of 8, the value of mz 
Expectations wou'd by this Rule be 11. AndP* 
it is eaſy to ſhow, that having 11,1 cou'd again 6 
come to the ſame Expectations. For playing h 
againſt Four more, and every one of us {takingſf/ 
11; with Two of them I agree ſingly, that h 
that wins ſhall give me $8; or to give him 8/1 
if I win : And with the other Two in tikg 
manner, that which ſoever wins, ſhall give 
me 13; or to give him ſo much if I win 
The Play is manifeſtly fair, and I have jufff® 
2 Expectations of 8, if either of the Two that 
promis'd me 8 ſhou'd win; and 3 Expectati{ 
ons of 13, if either of the Two that are to payſſe! 
me 13 ſhou'd win, or if I win my ſelf, for the 0. 
I gain the whole Stake, which is 55; from. 
which, deducting 13 a piece for the laſt Twaen 
I bargain'd with, and 8 a piece for the othe 
Two, there remains 13 for my ſelf. Q. E. D 


„is the value of my 


JE 
tC 
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- (] 


| of 
ain © 5 i . | 
ord{7o come to the Queſtion firſt propos d, How to make 
fell ajair Diſtribution of the Stake among the ſeveral 
|} Gameſters, whoſe Chances are unequal ? The 
my beſt way will be to begin with the moſt eaſy Caſes 
of that Kind. N 


PROF WW. 


SuePoSING therefore that I play with an- 
other upon this Condition, That he who gets 
ainlthe firlt three Games ſhall have the Stake; and 
indthat I have won two of the three, and he on- 
indy one. I deſire to know, if we agree to leave 
- þJÞf and divide the Stake, how much falls to 
g my Share ? — | 
:k< Id the firſt place we muſt conſider the num- 
iydber of Games ſtill wanting to either Party: 
in For it is plain, that ſuppoſing we had agreed 
- (NE Stake ſhou'd be deliver'd to him that 
Fhou'd win the firſt twenty Games, and I had 
won nineteen of them, and the other only 
eighteen; my Chance wou'd have then been juſt 
o much better than his, as it is in the preſent 
om|Caſe, where I am ſuppoſed to have won two | 
four of the three, and he only one; becauſe in 
heulboth Caſes there remains but one Game for 
e to win, and two for him. 
Mok EO VER, to find how to ſhare the Stake, 
we muſt have regard to what wou'd happen, 
if both play'd on: For it is manifeſt, that if I 
vin the next Game, my Number is compleat- 
ed, and the Stake, which call a, is mine. But 
if the other gets the next Game, then both 
our Chances will be even, becauſe we want 
plbut one Game apiece, and each of them 
3 8 worth 


m) 
\n 
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worth _ a. But it is plain, I have an equal 
Chance to win or loſe the next Game; and 


conſequently an equal Chance to gain a, or 
— 2; which by Prop. 1. is worth half the Sum 


of them both, i. e Da EL. 


My Playfellow's Share, which of courſe 
muſt be the remaining = a, might be firſt found 


after the ſame manner. From whence it ap- 


pears, That he who would play in my room, 


ought to give me + a for my Chance; and] 


conſequently that whoever undertakes to win 
one Game, before another ſhall win two, 


may lay 3 to 1 Odds. 


PRO P. V. 


Suppoſe I want one Game of. being up, and my 


Adverſary wants three; How muſt the Stake 
be divided ? 


Ler us again conſider what wou'd be the 
Conſequence, if I ſhou'd get the next Game ; 


tis plain Iſhould then win the Stake, ſuppoſe a; 
but if the other ſhou'd get it, he wou'd ſtill 
want two Games, and TI but one; and conſe- 
quently our Caſe wou'd then be the ſame with 


that mention'd in the foregoing Propoſition, 
and my Share, 3 a, as is there demonſtrated. 
| | | There- 


r ee 


Tue VALUE of CHANCES. 93 
Therefore, fince I have an equal Chance to 


gain a, or 4 a, my Expectation muſt, by 


ual 


ind 
I Prop. 1. be worth La and my Adverſary's 
um | | | "A 


Share, the remaining g * So that my Chance 


is to his, as 7 to 1. Q. E. T 
irſe Ax as the Solution of the foregoing Caſe is 


ind] neceſſary to the ſolving this laſt; ſo is the So- 


lution of this laſt neceſſary to the ſolving the 
ap- following one, where I am ſuppoſed to want 
pm, but one Game, and my Adverſary four; for 
ind] then my Share will be found, after the ſame 


manner, to be L of the Stake, and his, = 
23 "ol 


vin] 16 


vo, 
PROP. VI. 


Suppoſe I have tuo Bames to get; and my Adver- 
ſary three: | | 5 


* 


Turxrrokk after the next Game, I ſhall 
either want but one more; and he three, (in 
which Caſe my Share, by the foregoing Prop. 


the is 3 or we ſhall want two a piece, and 
then my Share is 24, both our Chances being 


ſe- equal. But I have an even Chance to win or | 
ith} loſe the next Game, and conſequently have an 


equal Expectation of obtaining 755 or A, web 
5 C _ by 


- — 


10 Fan; CHANCES, 
by Prop. t. 10 worth 


2E. 7 


Games. 
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12 So that eleven Parts 


of the Stake fall to my 23 and five to his. 


PROP. VII. 


Suppoſe I want two Games, and my Adverſary 


four. 


TukREFPORE it will either fall out, that by 
winning the next Game I ſhall want but one 
more, and he four; or by loſing it I ſhall want! 
two, anche will want three. So that, by Sc hol. 
Prop. 5. and "yy: 6. T ſhall have an equal Chance 


for 3 or 140 which, by I. is juſtÞ 
worth 3 2. E. I 
Conor. 


From whence it appears, that he that 
is to get two Games, before another ſhall 


get four, has a better Chance than he that] 
is to get one, before another gets two 
For in- this laſt Caſe, we off 


1 to 2, his Share, by Prop. 4. is but 40 


| which is lels than 13 4. 


16 
PR O P. VIII. 


Suppoſe now there are three Gameſters, and that 
the firſt and ſecond want one Game a piece 
and the third wants two Games. | 

To 


* 


Arts 
his. 
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To find therefore the Share of the firſt 


Gameſter, we muſt again examine what he 
wou d gain, if either he himſelf, or one of the 


other two gets the next Game: If he gets 
it, he wins the whole Stake a ;- if the ſecond 
gets it, becauſe he likewiſe wanted but one 
Game, he has the Stake, and the firſt gets o; 
and if the third gets it, then they will 
Jail three want one Game a piece, and the 
Share of each of them will conſequently be 


| FL The firſt Gameſter therefore has an e- 


qual ExpeRation of gaining a, or o, or - a, 


(ſince each has the ſame likelyhood of winning 
the next Game,) which, by Prop. 2. is worth 


Ja. The Share of the ſecond will be likewiſe 


— 


1 


Ta, and there will be 2 a remaining ſor the 


third ; whoſe Share might, after the ſame 
manner, be found ſeparately from the others, 


| and theirs determin'd by that. Q. E. J. 


PROP. IX 


Jo find the ſeveral Shares of as many Gameſters, 


as we pleaſe, ſome of which ſhall want more 
| Games, others fewer ; we muſt confider what 
he, whoſe Share we want to find, wou'd gain, 
if he, or any one of the others wins the next 
Game: Then adding together what he wou'd 
gain in all thoſe particular Caſes, and divid- 
ing the Sum by the Number of Gameſters, the 
Quotient gives the particular Share required. 
1 G9 SUPPASH 
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 Svyvosz,for Example, there were three Game- 
ſters, A, B, and C, and A wanted one Game off 


being up, and Band C wanted two apiece, and ſſe 
I deſire to find the Share that B has in the 


Stake 9. 
Frasr of all we muſt ſee What will happen 1 


to B, if either he, or 4, or C wins the fol- v 
th 


lowing Game. 
Is A wins it, he is up, and conſequently Bll 


ets o. If B himſelf wins it, he and A will 
ill want a Game apiece, and C will wengy 
two ; and conſequently B, by Prop. 8 


gets 4 #,. Bur laſtly, if C wins it, then 4 and 5 


"C will ſtill want one Game apiece, and B will ) 
want two; and . a by Prop. 8. 


will in this Caſe get 5 = , 
Now the three ſeveral Gains of B, i in | al 


theſe particular Caſes,which are = 7. and 7 "| 


added together, make 72. which Sum be- 


ing divided by 3, the Ws of Gameſters, | 


gives 25 9, for the Share of B. Q. E. 


Tx Demonſtration of this is plain from | 
Prop. 2. For * B has an equal Chance 


0 


ar 


ro o, Is, or 717 his — is, by 


that Prop. worth = * = £2 1. e. ET And | 
*tis evident, this Do 35 is the Number | 


of Gameſters. 2 E. D 


ne- Bur in order to find what any one will 
 ofſÞain in every particular Caſe, ſuppoſing him- 
ndſfelf or any of the reſt ſhould win the next 
the Pame; the more ſimple and intermediate 
 I|Caſes muſt be firſt inveſtigated. For as 
en his laſt Caſe cou'd not have been reſoly'd, 
ol- vithout that calculated in Prop. 8. where 


the Games wanting were 1, 1, 2; ſo like- 


A yriſe every ſingle Perſon's Share, in caſe the 
vill Pames wanting were 1, 2, 3, cannot be found, 
ant ſſvithour firſt determining the Caſe where the 

8. {Games wanting are 1, 2, 2, (which is already 
one in Prop. g.) and that likewiſe where 
nd the Games wanting are 1, 1, 3, which may, 


vill by Prop. 8. be eaſily calculated. And 
. 8. after this manner may be reſoly'd all the 
[Caſes comprehended in the following Table, 


* 


pnd others, ad Infinitum. 
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If As to what belongs to Dice, the Queſti- 
ns propos d concerning them are, In how 
| khany Times we may venture to throw Six, or 
y other Number with a ſingle Die, or two 
ixes with two Dice, or three Sixes with 
hree Dice ; and ſuch-like. | 
Jo reſolve which, we muſt obſerve, Firſt, 
That there are ſix ſeveral Throws upon one 
Die, which have all an equal probability of 
oming up. That upon two Dice there are 
s ſeveral Throws, equally liable to be thrown, 
for any one of the {ix Throws of one Die 
| "Fray come up with every one of the fix 
Throws of the other; and ſo 6 times 6 will 
ake 36 Throws. So likewiſe, that three 
Dice have 216 ſeveral Throws ; for the 36 
ST hrows on the two Dice may happen to- 
gether with any one of the 6 Throws of the 
hird Die; and ſo 6 times 36 will make 216 
hrows. After the {ame manner, tis plain, 
eWour Dice will have 6 times 216, 1. e. 1296 
Throws; and ſo on, may we calculate the 
Throws upon any Number of Dice, taking 
always at the addition of every Die 6 times 
the preceding Number of Throws. 
Ir is farther to be obſerv'd, that upon two 
Dice there is only one Throw that can pro- 
duce 2 or 12, and two Throws that can pro- 
duce 3 or 11. For if we call the Dice A and 
B, tis plain, the throw 3 may be made up 
of the 1 of 4, and 2of B; or of the 1 of B 
and 2 of A. So likewiſe will 11 be produced 
by the 5 of 4, and 6 of B; or by the 5 of B, 
and 6 of 4 The Number 4 may be thrown. 
three Ways, by 1 of A and 3 of B; or 3 of 
A and 1 of B; or 2 of A and 2 0f 8. 
25 F 
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X may likewiſe be thrown three ſever 
Ways. 8 535 
V or IX has 4 ſeveral Throws. 
VI or VIII has 5 Throws. 
VII has 6 Throws. 


3 Or INN . 
4 or 172 
5s Or 16/ 5 
6 or 15 j- 
7 or 147 © 
8 or 13 We. 
2 OF 12 8 
10 or 117 


PROP. X 


To find in how many Throws one may uvadertaki 
to throw the Number 6 with a fingle Die. 


. Ir any one wou'd veuture to throw Six the 
firſt Throw, tis plain there is but 1 Chance 
by which he might win the Stake; and x 
Chances by which he might loſe it. For 
there are 5 Throws againſt him, and. onl 
1 for him. Let the Stake then be called 4 
Since therefore he has one ExpeRation of 4 
and 5 Expectations of o, his Chance is, by 


Prop. 2. worth a and there remains to 
his Adverſary >a. So that he that wou'l 


undertake to throw Six the firſt Throw, mul 
lay only 1 to 5. 


Hz 


ſ 


I; 
C 
b 
t 


C 
i 


f 


8 


3 


wo Throws, may calculate his Chance after 
he following manner: It he throws Six the 
firſt Throw, he gains a; if the contrary hap- 


pens, he has {till another Throw n 


which, by the foregoing Caſe, is worth — a. 


But he has only 1 Chance to throw Six the 
Ifirſt Throw, and 5 Chances to the contrary : 
Therefore before he throws, he has one 


Chance for a, and fon Chances for = a, the 


Value of which, by Prop. 3. Is 765 And con- 


2 


ſequently there remains a, to the other that 


lays with him. So that their ſeveral Chances, 
tailor the Values of their ſeveral Expectations, 
I bear the Proportion of 11 to 25, 7. e. leſs 
than 1 to 2. 
 Henct, after the ſame Method, the Chance 
Jof him who wou'd venture to throw Six once 


found worth 2. ſo that he may lay 91 a- 


IJgainſt 125 ; which is a little leſs than 3 to 4. 
Hs who undertakes to throw it once in 
671 
four Times, has a Chance worth — - 
may lay 671 to 625, i. e. fomerhing more 
than 1 to 1. | 5 
HR who undertakes to * it once in 


51 
fi s, has a Chance orch EL 
ve Times, has a Chance wor 7755 


may lay 4651 againſt 3125 i. e. ſomething leſs 
Hil than 3 to 2. = - Hp 


a, and 
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vera Hx that wou'd venture to throw Six once in 


in three Throws, may be inveſtigated and 


a, and 


Pig 
"3 & $— - 
— 


— 2 
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Hz who undertakes the ſame in 6 Throws, 
has a Chance worth 2 1 „ and may lay 
31031 to 15625, 7. e, a little leſs than 2 to 1 
Axp thus may the Problem be reſolv'd in] 
what Number a Throws we pleaſe. Q. E. I 
Bur it is poſſible for us ro proceed after af} 
more compendious Method, as ſhall be ſhown| 
in the following Propoſition, without which 
the Calculation wou'd otherwiſe be much 
| more prolix. 


PROP, XI 


| To find in how many Throws one May venture t0 
throw the Number 12 with two Dice. 


If any one ſhou 'd pretend to "VA 12 the 
firſt throw, tis plain he has but one Chance 
of winning, 2, e. of gaining a; and 35 Chances 
of loſt ing, or gaining o, becauſe there are in 
all, 36 ſeveral Throws. And * his 


Expectation, by Prop. 3. is worth * 


He that undertakes to do it in = Throws, 
if it comes up the firſt Throw, will obtain a; 
and if it does not, he has yet one Throw to 
come, which, by what has been ſaid before, 


, 5 : | 
is worth 254. But there is only one Chance 


for MAY 12 the firſt. Throw, and 35 
Chances againſt it: Therefore fi 2 he has 


Expectation of a, and 35 of 7 < 45 his 
N " Chance 


'OWS, 
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25505 and his 


Chance, by Prop. 3. is worth 


1225 


Adyerſary's, the remaining ——a. 


1296 : 
From theſe Two Caſes we can determine 


the value of his Chance who ventures to do 
the ſame in Four Throws, without conſider- 
{ing the Chance of him that undertakes to do 

it in Three. 


Fo he that ventures to throw 12 once in 
four times throwing, if he does 1t the firſt or 


| ſecond time, gains a; and if the contrary 


happens, he has ſtill two Throws more, which, 


gainſt it. 
| throw he has 71 Expectations of a, and 1225 


by what has been ſaid before, are worth 


4 


2 For which Reaſon likewiſe, he muſt 


1296 | | 
have 71 Chances for throwing 12 in one of 
the two firſt Throws, and 1225 Chances a- 
Therefore at his begifining to 


Expectations of 225 Fa, which, by Prop. 2. are 


worth 2 a And the value of his 


Chance that plays againſt him will be the re- 
maining 75555764 Which ſhows that their 
Chances are to one another, as 178991 to 
1500625. | N 


From which likewiſe, without calculating 


any other Caſes for that Purpoſe, may be 
found by the ſame Way of Reaſoning, the 


worth of his Expectation who undertakes to 
throw two Sixes once in 8 Throws. And 
from thence the worth of his Expectation 

* who 
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Who ventures to do the ſame in 16 Throws | 

And from the Expe&ation of this laſt being ſt 
found, together with his alſo who ventures 


it in 8 Throws, may be determined the value 


ol his Expectation who undertakes it in 24 


Throws. In which Operation, becauſe the 
principal Queſtion is, In what Number of 
Throws one may lay an even Wager to throw 
two Sies; we may cut off ſome of the hinder- 
moſt Figures from the long Numbers that a- 


riſe in the midſt of the Calculation, and which 


wou'd otherwiſe encreaſe prodigiouſly. And 


by this Means I find he that undertakes it in 


24 Throws, wants ſomething of an even 


Chance to win; and that he that lays to do it 
in 25 Throws, has ſomething the better fide 


of me Wager. - 
PK OE. AH. 


T find with how many Dice one may under take 
to throw two Sixes the firſt Throw. 


* Tris is the ſame thing as if we wou d know, 
in how many Throws one may undertake to 
throw two Sixes with a ſingle Die. He that 
ventures to do this in two Throws, has, by 
what has been before demonſtrated in Prop. 11. 


3 a 
a Chance worth 564 He that undertakes it 


in three Throws, if he does not happen to 
throw one Six the firſt Throw, has yet two 
more to come, which as before, are worth 


25. But if the firſt Throw chance to be a 


Six, he has two Throws more to . one 


| , which, by wes 10. are worth 765 
e | 
: Now 


* 


FF 
- 


] 
-ingſthrowing a Six the. firſt Throw, and five © | 
uresChances to the contrary : So that before he -| 
alue | 21 1 
24 hrows, he has one Chance for 36455 Chances 
of fof 360 which, by Prop. 3. are worth 2764 or ; 
owl, © | 1 ö 
ler- Ea. After this manner, by continually taking | 
a- | 
ich Pne throw more, we find that we may in 10 | 
ind hrows with one Die, or in one Throw with | 
in .o Dice, undertake to throw two Sixes, and | 
ven that with Advantage. i 
o it 1 ti 
 Suppoſing I lay with another to take one Throw 
| with a pair of Dice upon theſe Terms, That if 
ake | the Number 7 comes up, 1 ſhall win, and if {| 
10 comes up, he (hall uin; and that after this | 
Bargain made, we conſent to draw Stakes by a | 
$6: fair Diviſion, according to the Value of our 4 
Chances in the preſent Contract: To find what . 
by will be our ſeveral Shares. þ 
11. Bx cus, of the 36 Throws upon two Dice, þ 
it here are but 6 which conſiſt of the Number 7 F 
piece, and 3 which conſiſt of the Number 
to ſho a piece; there remain 27 Throws, which,. 
vo ff any one of them chance to come up, will 
th Hake us neither win nor loſe, and conſequent: 
1 4 | I | 4 . 1 4 
a P entitle each of us to . But if none ß 
ne fhoſe Throws ſhou d happen, I have 6 Chances | 
Per winning a, or and Chances of loſing, or f 
;* Paving o, which, by Prop. 3. is as good as if 1 | 
W | | I FEES: 18 
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ws. Now 'tis plain that there is one Chance for 


1 11:8 


22 Th VALVE of CHAN CES. 


| 77 my ſelf and another play by turns with a pair 0 


I had a. Therefore I have from the be- 


ginning 27 Chances for 7 and 9 * 


for a, 1 which, by a; 
and there remains to him . plays agnind 


11 
me 9 | 
2 | 5 ” 


: PROP, XIV. 


Dice upon theſe Terms, That I ſhall win if 
throw the Number 7, or he if he throws 
ſooneſt, and he to have the Advantage of th: 
firſt Throw : To find the Proportion of out 


Chances. 


Sup pos my Chance 5 x, and call th: 
Stake a; therefore his Chance will be Sa- 
"Tis plain then, that whenever it comes to hi 
Turn to throw, my Chance ought to be = x 
Bur when it is my Turn to throw, my Chance 
muſt be worth ſomething more. Let its Value 
then, be expreſs'd by y. Now becauſe of the 
36 Throws upon a pair of Dice, 5 are made 
up of the Number 6 apiece, and may mak 
2 Adverſary win, and 31 of them are again 

him, i. e. promote my Turn of throwing 
T have, bade he begins to throw, 5 Chances 
of obtaining o, and 31 Chances = — 0 


which, by Prop. 3. are worth = 36 = But my 
Chquce from the ON 1 wort 


=" It was further ſuppoſed that in my 
Turns of throwing, my Chance was worth y. 


be- 


nceBut when I'm to throw, I have 6 Chances of 


 Paining a, becauſe there are 6 Throws of 
inſt he Game; and 30 Chances, which will bring 
t to my Adverſary's Turn to throw, z,e. make 
ne gain x; which, by Prop. 3. are worth 
a+30x | 5 


7 And becauſe this is = y, which 


1 % 
wo before found = IT" therefore 36 

. 6 : 5 . . , . : 
* 172 From which Equation will be had 


| Gra, the Value of my Chance. And by 
onſequence my Adverſary's will be worth 
—F. 2; ſo that the Proportion of my Chance 


d his is, as 31 to 30. 


— For a concluding Ornament to this Work, we 
ech ſubjoin the following Problems. = 
nad | 


PROBLEM I. 
nake | 


ain A and B play together with a pair of Dice 
ing pon this Condition, That A ſhall win if he. 
inceſhrows 6, and B if he throws 7; and A is to 
ng ke one Throw firſt, and then B two Throws 
gether, then A to take two Throws together, 
nd ſo on both of them the ſame, till one 


ort ins. The Queſtion is, What Proportion thein 


hances bear to one another ? Anſw. As 1035 5 


ent!) 7 12276, 


17 
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he Number 7 apiece, which wou'd give me 


POE 


| | 1 5 3 Es 4 of which are white, and-8' black, | 


© themthat ſhall blindfold chooſe a white Coun- 


What is the * f their Chances ? FL 


Piece; but if 14 be thrown, then B ſhall give 


portion of As Chance to B's is found to be, a 
; ener; to ITE. I, 3 


Tunit Sieber, 11 B. a C 8 


play upon theſe Terms; That the firſt © 


ter ſhall win; and A ſhall have the firſt Choice, 
B the ſecond, and C third; and then A to be- 
gin again, and ſo on in their Turns. What' | 
the enen of 1 tber Chances 8 = gs 


. 
ProBLEM mY 


> 4 lays with B, that out of 40 Ne e. 10f 
of each different Sort, he will draw 4, ſo as to 
have one of every Sort. And the Propor 
tion of his Chance to that of Da is Fand 
to o be as 1999. to Brag --.x We 2 


£ 72 1 ? * ax a » 
HT 
a + A 


| 6 atm IV. P's 
_ © Havixe choſen 12 Counters, 48 bedr, 
black and 4 white, A lays with B that he 
will blindfold take 7 out of them, among 
which there ſhall be 3 black ones. Auen 


Pn OBLEM, V. 


A ai B taking 1 12 Pieces of Money each, 
play with 3 Dice on this Condition, That i! 
the Number 11 is thrown, A . ſhall giye B one 


one to 4 and he ſhall win tie Game that fir 
gets all the Pieces of Money: And the Pro- 


* 
4 
r 


| J 5 7 >, BY | 2» 


FO” a 27 + 12 
/ 


e, 1099 youre! 
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